The conference is briefly reviewed in the light of its impact on future regulatory decisions regarding the possible control of asbestos fiber in drinking water.
I have been asked to make some observations about the direction of activities in the United States and the Environmental Protection Agency in dealing with asbestos contamination of drinking water. I will also comment on this conference as it relates to those activities. My discussion will be confined to "where do we go from here" in the context of the Safe Drinking Water Act, which controls decision-making regulatory activities affecting drinking water contaminants.
The debate on asbestos and the human risk from ingestion of asbestos fibers has been going on since at least 1971 (1) (2) (3) (5, 6) . In the epidemiology studies, it appeared that in the one ecological study where there was some apparent correlation between asbestos fiber concentration and cancer risk, there were some confounding factors that had not been, or could not be, considered in that particular case, thus rendering the correlations questionable (7, 8) . Reanalysis of the data (9) seemed to produce anomalous results when San Francisco (city) populations were differentiated from others. A casecontrol study (10) , using a smaller sample population, in the Pacific Northwest, apparently did not detect the existence of a measurable risk due to exposure to asbestos fibers at a level much higher than that found in the ecological study in the Bay Area of California. It can be said, then, that the epidemiologic evidence of risk from ingestion of water containing asbestos fiber is not convincing, and that, in view of the lack of confirmation by animal studies, the existence of a risk has not been satisfactorily demonstrated. There remains, however, the vexing question of the gastrointestinal cancer risk reported from occupational exposure studies (11) .
There apparently is some migration of asbestos fibers in vivo. There also apparently are chemical transformations that occur in the gastrointestinal tract-transformations that probably do not occur in the respiratory area. This might explain apparent differences in the toxicology of asbestos depending on the route of exposure. The in vitro mutagenicity studies appear to be for the most part negative, but there does appear to be some element of cocarcinogenicity of asbestos with some polycyclic aromatic hydrocarbons. This situation is one that might call for additional study.
In order to make a decision on the regulation of absestos in drinking water, EPA must consider all of the available information, not only the credibility and magnitude of the risk, but also the analytical science, the treatment technology and the cost of control. Within the context of the Safe Drinking Water Act, the mechanism for making the decision is operating right now.
An Advance Notice of Proposed Rulemaking (ANPRM) will appear in the Federal Register. This ANPRM relates to EPA's total revision of the existing National Primary Drinking Water Regulations and the possible inclusion of additional contaminants in Revised Primary Regulations; asbestos is one of several candidates to be mentioned in the ANPRM. There will then be several workshops, a public meeting, and other opportunities to debate the issue. The ultimate decision goes beyond science and calculations-it becomes a function of a social judgment in the context of the Safe Drinking Water Act in terms of the appropriate decision based upon a weighing of all of the available information.
The next step in the regulatory development process is to decide on whether to propose a regulation. That decision will probably be made in early 1984. In the meantime, in addition to the proceedings of the workshops, advice will be available from the Safe Drinking Water Committee of the National Academy of Sciences which is now reviewing the matter for the Office of Drink-ing Water. While sufficient data on which to base a decision may not have been available in the past, it appears that we are now at a point where there is adequate information along with the appropriate mechanism for reaching a decision in a reasonable period of time.
The issue of asbestos in drinking water falls into the same category as most of the environmental contamination issues. We never have the absolute, unequivocal yes/no answer, but of all the issues that we have examined in the past, the asbestos research has probably produced more hard data than the others. Therefore, I believe we will be able to make a good decision based on the current facts.
Water that is corrosive toward any element in a public water system is likely to be unacceptable for both economic and public health reasons. Apart from the forthcoming regulatory decision and regardless of whether there is a demonstrated risk from asbestos in drinking water, common sense tells us to deal with an undesirable situation by employing means that are commonly available, and to do so economically. Well-known methods are available to minimize the presence of asbestos fibers in finished drinking water. In the case of natural fiber in raw water, standard or augmented filtration practices are extremely effective. There are many good reasons why surface water should be filtered, and the presence of asbestos is just one more of them. If the source of asbestos fiber is asbestos-cement pipe that is being attacked by corrosive water, then there is more than sufficient economic reason to correct the excessive corrosive action of the water on the pipe.
Additional extensive research is not likely to shed much more light on the question of the risks of asbestos in drinking water. It is EPA's responsibility to make a decision using the data that we now have; it is the water industry's responsibility to provide drinking water for its customers that is as safe and wholesome and as free from adulterants as can be economically achieved using filtration or corrosion control techniques that are readily available.
